SUMMARY.-Nucleic acid extracts from transplantable carcinomas Vx7 and Vx2, long maintained in domestic rabbits, were assayed for their ability to produce papillomas in animals of this kind. The Vx7 had been serially transferred 111 times when this was attempted and Vx2 was in its 203rd generation. The nucleic acid extracts from the Vx7 carcinomas consistently yielded papillomas whereas those from Vx2 completely failed to do so. The tumorigenicity of the Vx7 extracts was slight and regression of the induced papillomas often took place, as happens not infrequently to the growths caused by nucleic acid extracts obtained directly from papillomas. Malignant conversion, a common event in tumors induced by Shope papilloma virus, was also observed to occur among papillomas which were induced by the nucleic acid extracts from Vx7 carcinomas, and which kept persisting over a year on the skin of experimental animals.
The body weight of most of the animals ranged from 2-0 to 2-5 kg. at the beginning of the experiment. They were housed individually in metal cages and were maintained on a diet of rabbit pellets (Funahashi Farm Co.) and water.
Tumor tissues.-The strains of transplantable Vx7 and Vx2 carcinomas were kindly provided by Dr. Peyton Rous. The Vx2 carcinoma was in its 166th transplantation generation and the Vx7 carcinoma in its 80th on arrival in our laboratory in Japan, and they have been transplanted at intervals of about 6 and 8 weeks, respectively, since then. At the time of the experiment (February 15, 1967) , Vx2 was in its 203rd generation and the Vx7 in its 111th generation. As the source of NA extracts, the tumors of the 81st and 83rd generation of Vx7 and the 167th generation of the Vx2 were used. The tumor tissues were preserved in phenol (Ito and Evans, 1965) at -20°C. till the time of extraction.
Extraction of nucleic acid extracts.-Between 100 to 200 g. of hashed tumor tissue preserved in phenol was homogenized in a Waring blendor for 3 minutes with an equal volume of phosphate-buffered saline (PBS) (pH 7-5 free from magnesium and calcium) (Dulbecco and Vogt, 1954) mingled with a 1 in 20 volume of ethylenediamine-sodium-tetracetate (5.6 x 10-3 M solution in PBS). The details of the extraction procedure have been described previously (Ito and Evans, 1961) . To determine the biochemical characteristic of the NA extract, the assays for content of DNA, RNA and protein were carried out by diphenylamine, orcinol and Lowry's methods, respectively. The results of analysis of representative extracts are shown in Table I . Assay of tumor-inducing capacity of NA extracts.-The tumor-inducing potency of the NA extracts was determined by their capacity to induce gross tumors in the skin of domestic rabbits. The standard inoculum was 0-2 ml. per site, and from 12 to 24 sites were used in each rabbit. Inoculation was carried out by intradermal injection of the fluid (Ito and Evans, 1961) , and detection of a definite macroscopic papilloma which persisted for at least a week was considered as a positive result. The animals were checked every other day until the first appearance of a growth and, if the findings were negative, during at least 14 weeks. After growths had appeared, the rabbits were checked twice a week and the size of the tumor was recorded.
Examination of the tumors and of the host animals.-When a tumor-bearing animal was killed, any papillomatous or carcinomatous lesions persisting at the 536 Y. ITO sites inoculated with NA extracts of Vx7 were carefully dissected out and their sizes were recorded. A piece of representative tissue from each lesion was fixed in 10 per cent formalin, sections made and staining done with hematoxylin and eosin, in order to determine the character of the growths. All the animals were autopsied and examination in the gross was made for metastases in the regional lymph nodes and lungs. Specimens were taken from any doubtful lesions and microscopically examined.
RESULTS
Histology and pathogenicity of Vx7 and Vx2 carcinomas transplanted in domestic rabbits. Rous and his co-workers found Vx2 carcinomas to be more invasive than Vx7 when growing at intramuscular sites in the domestic rabbit (Rous, 1965) . In our animals this was also observed. Many more metastases took place in the retroperitoneal lymph nodes and lungs in Vx2-bearing rabbits than in those carrying Vx7 tumors. The results of such observations on 180 animals which had been killed during the period of 60 days after inoculation of grafts of uniform size are summarized in Table II .
Histological sections of Vx2 and Vx7 taken from carcinomas in their 170th and 87th transplantation generations respectively are shown in Fig. 1 and 2. Histopathologically, the Vx7 still retains characteristics of squamous cell epidermal carcinoma whereas the Vx2 is a carcinoma of wholly anaplastic type.
Induction of tumors in domestic rabbits with nucleic acid extracts from Vx7 carcinomas.-After a rather prolonged incubation period of about 5 to 7 weeks, what appeared to be papillomatous growths arise at a number of the inoculation sites. These lesions later developed into typical papillomas (Fig. 3) . In Table III , the results of tests on the tumorigenic activity of the preparations obtained from 8 independent extractions are summarized. The rate of positive " takes " was low, and ranged approximately from 14 to 7 per cent with an average of 9-1 per cent. It is noteworthy, however, that every nucleic acid preparation tested did give rise to several positive growths at least.
Fate of the tumors induced with the nucleic acid extracts from Vx7 carcinomas.-The majority of the tumors induced by the NA preparations from the carcinomatous tissues regressed after a certain period of growth on the skin of rabbits. A similar phenomenon of regression has been reported for both SP virus-induced (Evans, Gorman, Ito and Weiser, 1962) and NA-induced papillomas (Ito and Evans, 1961) . The rate of regression of the papillomatous growths, however, was considerably higher among the Vx7 NA-induced tumors dealt with in the present study. In Fig. 8 , the results of observation up to 30 weeks postinoculation, as concerns the fate of 61 Vx7 NA-induced papillomas in 23 rabbits are illustrated together with the results on 51 ordinary SP virus-induced papillomas in 17 rabbits. In the latter case, each animal received a standard inoculation of 0-2 ml. of SP virus (10-1) at three sites in the back. The titer of the SP virus employed was 10-3 (ID1)o).
The regression rate of both SP virus-and Vx7 NA-induced papillomas were about the same (33 per cent) and on the 10th week after inoculation. Among 9 papillomas on 5 rabbits which persisted over 30 weeks, 4 on two animals regressed between the 32nd and 37th week. Two other animals with 4 definite papillomas were accidentally killed after 39 and 43 weeks, respectively. The final papilloma in the last surviving rabbit showed a small ulcerated area at the base of growth on 55 week after inoculation. Microscopic observation of a biopsied specimen showed invasion of the dermis (Fig. 5 and 6 ), whereas the specimens from the unulcerated portion of the tumor still retained features of papillomatous growth (Fig. 4) . The ulcerated area gradually expanded later, replacing the benign part of the tumor, and after 77 weeks the whole growth had ulcerated. The tumor now proved to be a squamous cell carcinoma (Rous and Beard, 1935) similar to those deriving from papillomas induced with the DNA derived from the SP virus (Ito, 1963) .
Test for detecting Shope papilloma virus in aqueous tissue extracts from Vx7 carcinomas.-As shown in the work of Rous, tumorigenic activity of SP virus is sometimes demonstrable in Vx7 by employing aqueous tissue extracts and by carrying out the infectivity tests extensively (Rous, 1960) . The aim of this work was to learn whether the Vx7 carcinomas used in the present study contained infectious SP virus. Ten per cent tissue extracts were prepared in PBS from four different tumors, all in their 81st generation. Intradermal injection and the puncture method (Ito and Evans, 1961) for inoculation of extracts were made in domestic rabbits, using a dose of 0-2 ml. for each site. in the present study, NA extracts from Vx2 carcinomas completely failed to yield papillomatous growth. These results seemingly accord with the documented fact that Vx2 carcinomas have lost the SP virus or its derivative at some time in the past (Rogers, Kidd and Rous, 1960) . However, another conclusion is that the difference between Vx7 and Vx2 could be merely a quantitative one. Vx2 may also possess the active factor but only in amount below the sensitivity of the test with the NA extracts as employed in the present study. Findings presented in a preceding paper (Osato and Ito, 1967) suggest that such a possibility may indeed exist.
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